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Abstract
Purpose To assess physical and psychological morbidity,
sexual functioning and social and relationship satisfaction
among women treated with pelvic radiotherapy.
Methods Observational (case–control) study of 199
women: 98 submitted to pelvic radiotherapy for the treat-
ment of uterine, rectal or anal cancers and 101 without a
personal history of cancer and similar socio-demographic
variables. These completed a socio-demographic and
clinical questionnaire, and validated measures of psycho-
logical health (DASS: Lovibond and Lovibond in Behav
Res Ther 33:353–343, 1995), sexual function (FSFI: Rosen
et al. in J Sex Marital Ther 26:191–208, 2007), social
support (ESSS: Ribeiro in Analise Psicologica 3:547–558,
1999) and relationship satisfaction (IMS: Hudson in The
WALMYR assessment scales scoring manual 1992).
Results Women submitted to pelvic irradiation reported a
higher rate of adverse physical symptoms in the last month:
fatigue 59 versus 25% (p \ 0.001), lack of strength 42
versus 20% (p = 0.001), diarrhoea 24 versus 12%
(p = 0.032), vaginal discharge 17 versus 7% (p = 0.024),
skin erythema 9 versus 2% (p = 0.026). Levels of depres-
sion, anxiety and stress were higher among radiotherapy
patients, but only reach statistical significance for the stress
parameter (6.1 vs. 4.0, p = 0.012). Also these women
reported lower scores of satisfaction with social support
(57.2 vs. 62.2, p = 0.005) and sexual function (8.5 vs. 13.5,
p = 0.049). No statistically significant differences occurred
between the two groups regarding scores of relationship
satisfaction (20.8 vs. 19.9, p = n.s.).
Conclusions Our results suggested that pelvic radiother-
apy had a negative impact on female sexuality. Thus,
interventions that would help to reduce this impact need to
be designed and integrated into routine clinical practice.
Keywords Female sexuality  Pelvic radiotherapy 
Cancer
Introduction
Cancer is a major public health problem in Portugal and in
many other parts of the world [1, 2]. Among the different
locations of cancer, the incidence of those localized in the
female pelvis is particularly high. In Europe, colorectal
cancer is the second most frequent form of cancer in
women (13.25%) followed by cancer of the uterus (9.9%)
[1]. In North America, colorectal and uterine corpus
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cancers represent 10 and 6% of all incident cases in
women, respectively [2].
Although cancer is the leading cause of death among
women aging 40–79 years, the survival rates are increasing
and consequently more attention is being paid to quality of
life issues, such as sexuality [2–5].
Radiotherapy is a common therapeutic option in pelvic
malignancies. However, ionizing radiation can threaten
sexuality by modifying the anatomy and physiology of
genital organs, interfering with the physical condition
needed for sexual intercourse, leading to psychological and
social changes, undermining the body image, and com-
promising couple intimacy [3, 6–9]. Previous research has
shown that more than 50% of women treated with radio-
therapy for cervical cancer experienced some form of
sexual dysfunction [5, 8]. Lange et al. [9] reported dyspa-
reunia in 59% and vaginal dryness in 57% of women after
rectal cancer treatment.
Physiologic and anatomic changes that result from pelvic
irradiation include impaired bowel function, urinary com-
plaints, fatigue, pelvic pain, weight loss, skin erythema, loss
of hair in the irradiated area, vaginal fibrosis causing vaginal
shortness and loss of elasticity, vaginal dryness with higher
risk of infection and dyspareunia, irritation in contact with
the ejaculated semen, vaginal bleeding due to fragile vessels,
impaired orgasm and impaired sexual arousal due to altered
blood flow and denervation, infertility and premature men-
opause [3, 7–10]. Simultaneously, women experience
symptoms of anxiety and depression, associated with the
feeling of loneliness in the treatment room, the immobili-
sation, the uncomfortable position, the skin markings and
the fear of developing skin burns, of becoming radioactive or
of having new forms of cancer due to the exposure to radi-
ation [3, 6].
Several studies on the topic of female sexuality after
pelvic irradiation have been published. Nevertheless, the
existing publications use small samples and non-validated
questionnaires, do not assess all domains of sexual function
and do not take into account the influence of other factors
on sexuality, such as the presence of psychological mor-
bidity and of social support or the quality of couple rela-
tionship [4, 7, 9, 11].
Within this context, the authors propose to: (1) assess
physical and psychological morbidity, sexual function,
satisfaction with social support and couple relationship in
women with uterine, rectal or anal cancer who have
received pelvic irradiation; (2) analyze how these factors
evolve and relate to each other, and also how they relate to
socio-demographic and clinical factors and to irradiation
techniques; (3) raise the awareness of health professionals
for the need to make the assessment of sexual function a
part of routine care of women with cancer who receive




Participants were women with uterine, rectal or anal can-
cer, who received pelvic radiotherapy (study group) and
women without cancer who attended a routine cervical
cancer screening (control group). Eligibility criteria for
patients were: (1) be at least 18-year old, (2) have a partner,
(3) have a histological diagnosis of uterine, rectal or anal
cancer, (4) have received pelvic radiotherapy for curative
purposes concluded 3 months to 5 years prior to the study,
(5) have a follow-up appointment between February and
September 2009, (6) have no physical or psychological
handicap that might interfere with questionnaire response,
and (6) be able to speak and read portuguese. Eligibility
criteria for controls were: (1) be at least 18-year old, (2)
have a partner, (3) have no history of cancer in any loca-
tion, (d) have a gynaecology appointment for routine cer-
vical cancer screening between February and September
2009, e) have no physical or psychological handicap that
might interfere with questionnaire response, and f) be able
to speak and read portuguese.
Patients were selected through the computerized cancer
registry and appointment system of the Radiotherapy Unit
of a tertiary care Portuguese University Hospital and con-
trols were recruited from the Gynaecology Unit of the same
University Hospital. At the appointments, the attending
physician confirmed eligibility and invited all women who
fulfilled the criteria for inclusion in the research to fill in a
questionnaire. Women who accepted to voluntarily par-
ticipate in the study were requested to give prior informed
consent and filled in the questionnaire individually and
without disturbance, in an appropriate room. Both the
hospital’s ethic committee and the administration granted
their permission to conduct this study.
A total of 136 patients who were at least 18 years old,
had a history of uterine, rectal or anal cancer which was
treated with pelvic radiotherapy between 3 months and
5 years previously and had a follow-up appointment
between February and September 2009 were identified. Of
these, 3 missed the follow-up appointment, 22 were ineli-
gible (11 for not having a partner, 9 for not being able to
speak and read portuguese and 2 for having a physical or
psychological handicap that might interfere with ques-
tionnaire response) and 13 declined to participate, resulting




Concerning the controls, from February to September
2009, 218 women were seen for routine cervical cancer
screening. Of these, 52 did not fulfil the eligibility criteria.
The most common reason for exclusion was not having a
partner (n = 32). Among the 166 women who were eligi-
ble, 101 agreed to participate.
Socio-demographic characteristics
In the study group, the minimum age was 28 years and
the maximum 85 years, with an average age of
58.2 ± 14.8 years; 12.3% of women were under 40, 35.7%
were between 41 and 60 years old and the remaining
women, 52.0%, were over 60 years of age. Regarding
education, most women (67.3%) had primary education
and 24.5% had secondary education. As for the employ-
ment situation, 45.9% were retired, 24.5% had paid
employment, 19.4% had non-paid employment (house-
wives and students) and 10.2% were unemployed. More-
over, 69.4% of the patients lived in rural areas. Average
parity was 2.1 ± 1.4 children.
In the control group, age ranged from 21 to 83 years
(average of 57.2 ± 14.4 years); 11.9% of the women were
under 40, 46.5% were between 41 and 60 years old and the
remaining 41.6% were over 60 years of age. Regarding
education, 62.4% of these women had primary education,
27.7% had secondary education and 9.9% had higher
education. In terms of employment, most women were
retired (38.6%). Moreover, the majority (79.2%) also lived
in rural areas. Average parity was 2.1 ± 2.1 children.
The socio-demographic characteristics of women who
received pelvic radiotherapy and of women in the control
group were compared and there were no statistically sig-
nificant differences between the two groups (Table 1).
Clinical characteristics
In the study group, 30 women (30.6%) mentioned having
regular menstrual cycles before beginning cancer treat-
ment. All women were amenorrheic after treatment and
14.3% were using hormone replacement therapy. The
sample of women who received pelvic radiotherapy
included 48 cases (49.0%) of cervical cancer, 34 cases
(34.7%) of endometrial cancer, 13 cases (13.3%) of rectal
cancer and 3 cases (3.1%) of anal canal cancer. The dis-
tribution according to stage is described in Table 2.
Regarding the type of treatment provided, 7.1% of women
received exclusive radiotherapy, 42.9% received radio-
therapy and surgery, the same percentage received radio-
therapy and chemotherapy, and 7.1% received a
combination of these three types of treatment. Radiation
treatment consisted of exclusive external radiotherapy in
28 of the cases (28.6%). In the remaining 70 cases, external
radiotherapy was combined with intracavitary brachyther-
apy. Surgery consisted of 27 simple hysterectomies, 13
radical hysterectomies and 9 low anterior resections
(Table 3). Considering the time gone from the conclusion
of the radiation treatment to the moment of data collection,
the minimum time was 3 months and the maximum
58 months, with an average of 15.4 ± 10.6 months; 25.5%
of patients had concluded the treatment less than 6 months
before, 25.5.% 6–12 months before, and 49% more than
12 months before. Regarding present clinical situation,
most women were free from active cancer at the time of the
Table 1 Socio-demographic
data
Study group (n = 98) Control group (n = 101) p
N % N %
Age
B40 12 12.3 12 11.9 n.s.
41–60 35 35.7 47 46.5 n.s.
[60 51 52.0 42 41.6 n.s
Education
Primary education 66 67.3 63 62.4 n.s.
Secondary education 24 24.5 28 27.7 n.s.
Higher education 8 8.2 10 9.9 n.s.
Present employment situation
Paid employment 24 24.5 35 34.7 n.s.
Non-paid employment 19 19.4 21 20.8 n.s.
Unemployed 10 10.2 6 5.9 n.s.
Retired 45 45.9 39 38.6 n.s.
Place of residence
Rural areas 68 69.4 80 79.2 n.s.
Urban areas 30 30.6 21 20.8 n.s.
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study (91.8%). From the women included in the control
group, 35 (34.7%) were pre-menopausal and 66 (65.3%)




Age, education, present employment situation, place of
residence and parity.
Clinical data
Study participants were asked about their present hormonal
status, as well as about their hormonal status prior to
treatment and about their use of hormone replacement
therapy. The presence of undesirable physical symptoms in
the preceding month was assessed through a self-reported
questionnaire that included 15 items: pain, nausea, fatigue,
loss of appetite, weight loss, loss of strength, vaginal
bleeding, vaginal discharge, diarrhoea, constipation, hae-
maturia, dysuria, rectal bleeding, skin erythema and
insomnia/sleep disorders. Clinical data, namely tumor
characteristics and radiotherapy techniques used, were
complemented by consultation of clinical records.
Sexual function and satisfaction
Sexual function and satisfaction were assessed by the
Female Sexual Function Index (FSFI: Rosen et al. [12]–
Portuguese Version by Hentshel et al. [13]), composed of
19 items assessing sexual activity during the preceding
4 weeks. This index measures six dimensions of female
Table 2 Tumor distribution according to stage
Tumor localization Stage Number of cases

















Anal canal cancer (n = 3) I 1
II 2
Table 3 Type of treatment




S[RH] ? EBRT (50.4 Gy) ? HDR BT (28 Gy) 12
EBRT (50.4–64.8 Gy) ? CT[cisplatin] 10
EBRT (50.4–64.8 Gy) ? CT[cisplatin] ? HDR BT (14–28 Gy) 25
EBRT (59.4 Gy) 1
Endometrial cancer
(n = 34)
S[TAH-BSO—12; TAH-BSO with pelvic lymphadenectomy—12; RH—1] ? HDR BT
(28 Gy) ? EBRT (50.4 Gy)
25
S[TAH-BSO with pelvic lymphadenectomy] ? HDR BT (28 Gy) ? EBRT
(50.4 Gy) ? CT[doxorubicin and cisplatin]
3
EBRT (40 Gy) ? HDR BT (35 Gy) 5
EBRT (68.4 Gy) ? CT[doxorubicin and cisplatin] 1
Rectal cancer
(n = 13)
S[LAR] ? EBRT (50.4 Gy) 4
S[LAR] ? EBRT (50.4 Gy) ? CT[5-Fluorouracil] 4
EBRT (50.4 Gy) ? S[LAR] 1
EBRT (50.4 Gy) ? CT[5-Fluorouracil] 3
EBRT (66.6 Gy) 1
Anal canal cancer
(n = 3)
EBRT (64.8 Gy) ? CT[5-Fluorouracil and mitomycin-C] 3
S surgery, EBRT external-beam radiation therapy, HDR BT hight-dose rate brachytherapy, CT chemotherapy, RH radical hysterectomy, TAH total
abdominal hysterectomy, BSO bilateral salpingo-oophorectomy
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sexual function (desire—2 items; arousal—4 items; lubri-
cation—4 items; orgasm—3 items; satisfaction—3 items;
pain—3 items) and it also provides a score for female
sexual function as a whole. Response options were orga-
nized according to a Likert-type scale of 1–5 for items 1, 2,
15 and 16. In the remaining items, response options ranged
from 0 to 5, since they included the option ‘no sexual
activity’. The score of each domain was obtained by adding
up individual scores, then multiplying the obtained score
by the corresponding factor. The total score of the scale
was obtained by adding up the scores of each domain. The
level of total sexual function can range between 2 and 36,
low scores meaning the existence of multiple problems
related to sexual function, and high scores representing
good sexual function. In order to complete the assessment
of the sexual component, three further questions were
included: ‘Reasons for not having sexual activity’; ‘Has
your treating doctor ever addressed the topic of sexuality?’;
‘Have you ever talked to your treating doctor about your
sex life on your own initiative?’
Depression, anxiety and stress
Depression, anxiety and stress were assessed by the
Depression Anxiety Stress Scale-21 (DASS-21: Lovibond
and Lovibond [14]—Portuguese Version by Pais-Ribeiro
et al. [15]). The original version of this scale aimed at
empirically assessing anxiety, depression and stress
(including the least discriminative items from the latter two
dimensions) through 42 items. A short version of this
42-item scale was created with 21 items, subdivided into 7
items by dimension. Each item consisted of a statement
connected to negative emotional symptoms. Interviewees
were asked to answer whether the statement applied to
them in the preceding week. For each statement, four
answering options were presented using a Likert-type scale
with the following phrases: ‘did not apply to me at all’;
‘sometimes applied to me’; ‘often applied to me’; and
‘most always applied to me’. The results of each scale were
obtained by adding up the results of the seven items,
ranging between 0 and 21. The highest scores of each scale
indicated the most negative emotional states.
Satisfaction with social support
This dimension was assessed by the Satisfaction with
Social Support Scale (ESSS: Ribeiro [16]). This scale
measures the perception of the existence of social support
and is composed of 15 statements for self-completion. In-
terviwees should tick according to the extent to which they
agreed with the statement on a five-point Likert-type scale:
‘strongly agree’, ‘mostly agree’, ‘neither agree nor dis-
agree’, ‘mostly disagree’, and ‘strongly disagree’. Items 4,
5, 9, 10, 11, 12, 13, 14 and 15 were reverse scored.
Questions were divided into four dimensions. The first
dimension—‘Satisfaction with friends’—measured satis-
faction with friendships and included five items (3, 12, 13,
14 and 15). The second dimension—‘Intimacy’—measured
the perception of the existence of social intimacy support
and included four items (1, 4, 5 and 6). The third dimen-
sion—‘Satisfaction with family’—measured satisfaction
with family social support and included three items (9, 10
and 11). The fourth dimension—‘Social activity’—mea-
sured satisfaction with social activities and included three
items (2, 7 and 8). The score for each dimension was
obtained by the sum of the items in each of the dimensions.
The total score of the scale was obtained by the sum of all
items. The total score of the scale can range between 15
and 75, where the highest scores indicated a higher per-
ception of social support.
Relationship satisfaction
Relationship satisfaction was assessed by the Index of
Marital Satisfaction (IMS: Hudson [17]—Portuguese
Version by Pereira et al. [18]) aiming to measure women
perception of their couple relationship. This tool is com-
posed of 25 items which assess the degree, severity and
magnitude of relationship problems. Response options
ranged on a 7-point Likert-type scale from: 1 = ‘never’,
2 = ‘very rarely’, 3 = ‘rarely’, 4 = ‘sometimes’,
5 = ‘often’, 6 = ‘nearly always’ and 7 = ‘‘always’.
Questions 1, 3, 5, 8, 9, 11, 13, 16, 17, 19, 20 and 23 were
reverse scored. The final score was the result of the sum of
all items, to which 25 was subtracted, multiplied by 100
and divided by 150. The final score ranges between 0 and
100, highest scores indicating greater severity of relation-
ship problems.
Statistical analysis
The variables of age, education, employment situation,
place of residence, physical morbidity, psychological
morbidity, sexual function, satisfaction with social support
and couple relationship were compared between the study
group and the control group using Chi-square and Mann–
Whitney tests.
Considering the study group only, we compared the
dimensions of sexual function according to the time lapse
since the end of the radiation treatment (\6 months,
between 6 and 12 months, [12 months), therapeutic
modality (exclusive radiotherapy, radiotherapy-surgery,
radiotherapy-chemotherapy and radiotherapy-chemother-
apy-surgery), age (B40, 41–60 and [60 years of age),
hormonal status before treatment, use of hormone
replacement therapy, presence of active cancer, tumor
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location (uterine vs. intestinal) and type of hysterectomy
(simple vs. radical). Non-parametric tests were used
(Mann–Whitney or Kruskal–Wallis tests).
In the study group, associations were found between
the variables of total radiation dose, physical morbidity
(considering the number of symptoms reported by each
woman), DASS score, ESSS score, IMS score, and FSFI
score, using Spearman’s rank correlation. The correlation
between sexual function and total radiation dose was
assessed by separately considering women who received
exclusive external pelvic radiotherapy and women who
received both external pelvic radiotherapy and intracavi-
tary brachytherapy, since the biological effects of the same
dose when exclusively administered by external radiation
and when administered through combined external and
intracavitary irradiation are different.
The data obtained were encoded and processed through
the Statistical Packages for Social Sciences software—
version 16 (SPSS-16).
Results
The occurrence of all the physical symptoms enquired
about was higher in the group of women who received
radiation, with a mean number of symptoms reported by
each woman of 3.2 ± 2.2 versus 2.0 ± 2.1 (p \ 0.001).
Nevertheless, statistically significant differences were only
found in the variables of ‘Fatigue’ (59.2 vs. 24.8%, p \ 0.
001), ‘Lack of strength’ (41.8 vs. 19.8%, p = 0. 001),
‘Vaginal discharge’ (17.3 vs. 6.9%, p = 0. 024), ‘Diar-
rhoea’ (23.5 vs. 11.9%, p = 0.032) and ‘Skin erythema’
(9.2 vs. 2.0%, p = 0.026) (Table 4). Concerning psycho-
logical morbidity, the study group presented higher scores
in all domains of DASS and in the total scale, indicating
more negative emotional states. However, this difference
was only statistically significant in the dimension of
‘Stress’ (6.1 ± 5.2 vs. 4.0 ± 3.2, p = 0. 012). The score
for the global FSFI and for all domains of sexual function
was significantly lower in the study group, with the
exception of the ‘Satisfaction’ domain. Bearing in mind
that the score of the ‘Desire’ domain can range between a
minimum of 1.2 and a maximum of 6, we found that this
domain of sexual function was the most highly compro-
mised. The two groups also differ in terms of sexual
abstinence in the preceding 4 weeks (60.2 vs. 44.6%,
p = 0.033). In the study group, the most common reasons
for being sexually abstinent were morbidity resulting from
cancer diagnosis and treatment (66.1%) and illness or
physical limitation of the sexual partner that made inter-
course impossible, uncomfortable or embarrassing (11.9%).
Controls reported low sexual interest (37.0%) and illness or
physical limitation of the sexual partner (21.7%) as the
most common reasons for sexual abstinence. Satisfaction
with friends and family and global satisfaction with social
support were significantly lower in the group of women
who received pelvic radiotherapy. Relationship satisfac-
tion did not present statistically significant differences
between both groups (20.8 ± 18.5 vs. 19.9 ± 22.2,
p = n.s.) (Table 5).
Considering the study group only, and sexual function
according to the time lapse after the end of the radiation
treatment, lower scores were obtained in the six domains of
sexual function when there was a longer period of time since
the end of the treatment. Nevertheless, these differences did
not have statistical significance. Physical and psychological
morbidity also did not differ according to the time lapse
since the end of the radiation treatment. Women who
received exclusive radiotherapy presented lower scores for
sexual function in terms of the global scale (p = 0.042), as
well as for the domains of ‘Desire’ (p = 0.020), ‘Arousal’
(p = 0.043), ‘Lubrication’ (p = 0.029), ‘Orgasm’ (p =
0.024) and ‘Pain’ (p = 0.029), when compared to women
who received combined therapeutic modalities. No differ-
ences were found regarding simple versus radical hyster-
ectomy. Women aged 40 or over presented higher scores in
all domains of the FSFI, but only the scores for the items
‘Desire’ (p \ 0.001), ‘Arousal’ (p = 0.019), ‘Lubrication’
(p = 0.035) and for the global scale (p = 0.031) were sta-
tistically significant. Women who were pre-menopausal
before the radiation treatment had higher scores in all
dimensions of sexual function (Desire: 2.5 ± 1.2 vs.
1.5 ± 0.9, p \ 0. 001; Arousal: 1.8 ± 1.9 vs. 0.7 ± 1.4,
p = 0.002; Lubrication: 2.0 ± 2.1 vs. 0.8 ± 1.5, p =
0.003; Orgasm: 1.7 ± 2.0 vs. 0.8 ± 1.5, p = 0.006; Satis-
faction: 2.7 ± 2.1 vs. 2.0 ± 1,7, p = 0.144.; Pain: 1.8 ±
2.0 vs. 0.9 ± 1.8, p = 0.007; Total: 12.4 ± 10.1 vs. 6.7 ±
7.7, p = 0.006). No statistically significant differences
were found regarding the use of hormone therapy, presence
of active cancer or tumor location.
The association between the sexual function and total
radiation dose was not statistically significant. The variables
Depression–Desire (r = -0.132; p = 0.04), Depression–
Arousal (r = -0.247; p = 0.015), Depression–Lubrication
(r = -0.257; p = 0.012), Depression–Orgasm (r = -0.231;
p = 0.023), Depression–Pain (r = -0.218; p = 0.033),
DASS Total-Arousal (r = -0.225; p = 0.028) and DASS
Total-Lubrication (r = -0.233; p = 0.022) correlated
significantly.
Out of the 98 women who composed the study group,
only 25.5% mentioned that their doctors questioned them
about their sexuality, while 17.3% reported having
addressed the topic of sexuality with their treating doctor




Treatment of pelvic malignancies with radiotherapy affects
women’s sexual function [3–11, 19, 20]. In their critical
review of 23 patient-rated quality of life studies of long-
term survivors of cervical cancer, Vistad et al. [4]
mentioned a significant reduction of sexual desire and
lubrication and higher occurrence of dyspareunia in women
submitted to pelvic radiotherapy. Marijnen et al. [20]
concluded that the use of preoperative radiotherapy in
rectal cancer patients led to more sexual dysfunction.
Similarly, the results obtained in this study revealed lower
Table 4 Physical morbidity
Study group (n = 98) Control group (n = 101) p
N % N %
Pain 36 36.7 27 26.7 n.s.
Nausea 22 22.4 15 14.9 n.s.
Fatigue 58 59.2 25 24.8 \0.001
Loss of appetite 17 17.3 10 9.9 n.s.
Weight loss 15 15.3 9 8.9 n.s
Loss of strength 41 41.8 20 19.8 0.001
Vaginal Bleeding 4 4.1 2 2.0 n.s.
Vaginal discharge 17 17.3 7 6.9 0.024
Diarrhoea 23 23.5 12 11.9 0.032
Constipation 22 22.4 20 19.8 n.s.
Rectal bleeding 9 9.2 3 3.0 n.s.
Dysuria 11 11.2 10 9.9 n.s.
Insomnia/sleep disorders 33 33.7 25 24.8 n.s.
Skin erythema 9 9.2 2 2.0 0.026
Haematuria 2 2.0 1 1.0 n.s.
Table 5 DASS, FSFI, ESSS
and IMS scores
Study group (n = 98) Control group (n = 101) p
Mean SD Mean SD
Depression anxiety stress scale
Anxiety 3.5 3.9 3.3 2.5 n.s
Depression 4.4 5.0 2.2 1.9 n.s.
Stress 6.1 5.2 4.0 3.2 0.012
Total 13.9 13.0 9.5 4.5 n.s.
Female sexual function index
Desire 1.8 1.1 2.4 1.6 0.004
Arousal 1.0 1.6 1.7 2.2 0.033
Lubrication 1.2 1.8 2.0 2.4 0.024
Orgasm 1.1 1.7 2.1 2.5 0.004
Satisfaction 2.3 1.8 2.8 2.1 n.s.
Pain 1.2 1.9 2.3 2.7 0.005
Total 8.5 8.9 13.5 13.0 0.049
Satisfaction with social support scale
Satisfaction with friends 19.8 5.1 22.2 4.1 \0.001
Intimacy 15.0 3.9 16.0 3.8 n.s.
Satisfaction with family 12.4 3.4 13.4 2.8 0.011
Social activity 10.0 3.9 10.1 3.7 n.s.
Total 57.2 12.9 62.2 11.0 0.005
Index of marital satisfaction
Relationship satisfaction 20.8 18.5 19.9 22.2 n.s.
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sexual function scores in women who received pelvic
irradiation compared to the control group, sexual desire
being the most affected domain. Jensen et al. [8] reported
that approximately 85% of women had low or no sexual
interest after radiotherapy for cervical cancer. Desire dis-
orders can be explained by the deficit of sexual hormones
caused by ovarian irradiation, depression, pain, asthenia
and sleep disorders [3, 6, 21]. The absence of statistically
significant differences in the item of ‘Satisfaction’ implies
that women tend to adapt sexual intercourse in order to
make it satisfactory. Even in the presence of sexual prob-
lems, feeling and giving pleasure are possible [22].
The emergence of sexual dysfunctions after radiation
exposure of the female pelvic area is multifactorial, arising
as a result of physiological, psychological and sociological
difficulties [3, 7]. The results of this study showed higher
prevalence of physical and psychological symptoms in
women exposed to pelvic irradiation, corroborating Cull
et al. [7]. Fatigue and loss of strength were the most
common physical symptoms. Concerning social support,
we found lower perception of social support in the study
group, which can be explained by the relational impover-
ishment secondary to physical, emotional and sexual
complaints reported not only by the patients, but also by
their relatives and friends [23].
Sexual function is also highly dependent on the quality
of the couple relationship [7, 11, 24]. When faced with the
cancer and its treatment, partners may drift away by
believing that cancer is contagious, that radiation can be
transmitted, by fear of hurting women or even due to
physical and psychosocial disorders [3, 5, 7, 24]. Our
results do not reveal a significant increase in couple rela-
tionship problems in the group of women exposed to pelvic
radiotherapy. Nevertheless, Flay et al. [5] reported that
18% of women treated with radiotherapy for cervical
cancer have major relationship problems by the 14-week
follow-up.
As in this study, previous research showed that sexual
problems, physical and psychological morbidity do not
necessarily improve over time and can even intensify [3, 4,
8, 11]. This evolution is connected to late effects of radi-
ation, which tend to appear 6–12 months after the end of
treatment and which are often irreversible [10]. Tiredness,
anorexia, depression and sleep disorders also tend to persist
over long periods of time [6, 7]. Moreover, even after
successful treatment, patients keep memories of the nega-
tive feelings experienced throughout radiotherapy sessions,
show fear of cancer recurrence, and could even develop
post-traumatic stress disorder symptoms [6, 7, 25]. They
feel more vulnerable because hospital appointments
become increasingly less frequent and social support tends
to decrease over time [6, 23]. Finally, in the absence of
adequate clinical intervention, sexual problems tend to be
perpetuated; in fact, couples seek to minimize the anxiety
associated with sexual activity by avoiding any kind of
intimacy [26].
The combination of pelvic radiotherapy with other
therapeutic modalities is generally associated with a dete-
riorated sex life, as it implies more complex side effects,
more trips to the hospital, longer hospital stays, greater
socio-economic implications and more psychological
problems [4, 5, 9, 27]. The low scores obtained in our
sample by women who received exclusive radiotherapy
may be explained by a sample bias; the small number of
women in this subgroup makes it difficult to draw defini-
tive conclusions about the sexual effects of different
treatment modalities.
Regarding women’s age, our results corroborate Pignon
et al. [28] that reported a higher number of immediate and
late sexual dysfunction in elderly people after radiotherapy,
which was attributed to physiological alterations typical for
their age and to co-morbidities. On the contrary, Burwell
et al. [29] and Miller et al. [19] mentioned that sexual
problems are particularly serious in younger and pre-
menopausal women with cancer diagnosis, since these are
usually more concerned about their body image, suffer
greater psychological stress, give greater importance to
sex, are more vulnerable to alterations in ovarian function
and subjected to more aggressive treatments.
Hormone replacement therapy is a hormonal treatment
administered at menopause with the purpose of regaining
hormonal balance and avoiding the consequences of ovarian
failure and endogenous hormone deprivation. Donovan et al.
[11], who specifically studied the sexual function of women
with cervical cancer submitted to pelvic radiotherapy,
reported more sexual interest when hormone therapy was
administered. In the present study, no statistically significant
differences were found in sexual function regarding the use
or non-use of hormone replacement therapy.
The persistence of the disease or its recurrence generally
implies more treatments and, consequently, greater physi-
cal and psychological suffering, as well as lower scores for
sexual function [19]. Nevertheless, this was not confirmed
by results. The fact that only eight patients had an active
cancer at the moment of data collection can explain the
absence of statistically significant differences between
women with and without an active cancer.
Consequences deriving from cancer depend on the type
of tumor and on the emotional/sexual significance of the
affected organ [3]. In the present study, no statistically
significant differences were found in sexual function
regarding tumor location. Estape´ [30] mentions that cancer
and its treatment repercussions on female sexuality are
more severe when genital organs are directly affected.
However, the treatment for intestinal cancer often creates
alterations in the intestinal transit and abdominal
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discomfort, which restricts sexual contact [3]. Lange et al.
[9] found that the presence of a stoma was a risk factor for
sexual dysfunction, because body image is deteriorated and
anxiety toward odor appears, as well as the fear of dis-
placing the bag and releasing faeces [3].
Radiation does not affect tumor cells only; rather, it also
affects adjacent cells, thereby causing adverse effects,
which can be more or less frequent and serious according
to the administered dose [5, 28]. Nevertheless, the results
obtained did not prove any significant correlation between
sexual function and total radiation dose.
Emotional disorders are common after the diagnosis and
treatment of malignant diseases [3, 6, 7]. The present study
revealed a statistically significant correlation between
the following variables: Depression–Desire, Depression–
Arousal, Depression–Lubrication, Depression–Orgasm;
Depression–Pain, DASS Total-Arousal and DASS Total-
Lubrication. Cull et al. [7] also found a correlation between
psychological and sexual outcome and Chochinov et al.
[31] described depression as the main psychological cause
of decreased libido in patients with cancer. This relation
can be explained by the action of dopamine and other
neurotransmitters on the sexual hormones. Merely the
symptoms of cancer can leave women exhausted and
unable to engage in any sexual activity. The prescription of
antidepressants can also have an impact on sexuality by
aggravating the reduced sexual desire. Similarly, changes
in sexuality and femininity can lead to the development of
depressive symptoms [3, 6].
As results have shown, a reduced number of women
suffering from sexual dysfunction enquire about sexuality or
look for professional help for this kind of problems; in the
same way, health professionals also seem to find it difficult
to address the topic of sexuality. In a study carried out by
Lindau et al. [32], 62% of survivors of genital cancer had
never spoken to their doctors about the effects of treatments
on sexuality. Lack of privacy in hospital environment,
feeling guilty about sexual desire, and inhibition due to
young age or to the gender of the interlocutor can prevent
discussions on the topic [3, 4]. Therefore, there is an obli-
gation for clinicians to regularly address this topic [8].
Nevertheless, despite major breakthroughs in this area, the
impact of cancer on sexual function tends not to be given as
much importance as its impact on other life spheres of
patients, since many doctors believe that only young and
healthy women are concerned with issues related to sexu-
ality [33]. Another reason for the inability to communicate
on sexuality is the lack of training and of aptitude by some
clinicians, which makes them uncomfortable in addressing
the topic of sex. Other clinicians believe that if sexuality is a
problem for patients, they will address it themselves, or even
that this kind of dialogue is not an area of their competence
or is too time-consuming [7].
This is one of the first clinical studies to assess the
sexual function as a multidimensional variable through
validated questionnaires, including the physical, psycho-
logical and relationship factors that contribute to the
development of female sexual dysfunction. However, there
are some limitations that should be noted: it is a cross-
sectional study conducted after the end of radiation treat-
ment so exist the possibility that differences after the end of
the treatment reflect pre-treatment differences; it does not
assess the presence of sexual problems in the partner; the
number of women who received radiotherapy alone or with
persistent or recurrent disease is small, which prevents the
establishment of definitive conclusions regarding those
subgroups. Vaginal late effects, such as shortening and
stenosis, were insufficiently recorded due to lack of specific
instruments validated for the Portuguese language. Thus, it
would be of great importance to continue research on this
subject through longitudinal studies, as well as to evaluate
the impact on the partner and the family, in order to clarify
the results obtained in this study and to contribute to a more
solid basis for intervention by health professionals.
In conclusion, the results of our study emphasize that
women treated with pelvic radiotherapy are at risk for
physical, psychological and sexual problems, which tend to
persist several months to years after the end of treatment.
Despite the fact that treatment of sexual dysfunctions
requests a multidisciplinary approach, physicians can do
much for the welfare of patients with simple measures that
should be encouraged, such as asking and informing. We
believe that all oncologists must be prepared to give infor-
mation about the anatomy and physiology of sexual
response and about possible consequences of radiation on
sexuality and body image, demystify false beliefs about
sexuality, cancer and radiotherapy, provide emotional sup-
port, minimize extragenital effects of radiotherapy, and
diagnose and recommend expert help for sexual problems
after radiotherapy.
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